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OVERVIEW

Prior to this midcycle survey, three other statewide forest surveys
provided basic information about the condition of Maine's woodlands.
These
surveys have been compared to "snapshots" of a dynamic, constantly changing
resource, representing conditions extant at the ends of the decades of the
1950's, 60's and 70's .
The critical importance of spruce and fir wood to Maine's manufacturing
industries has made clear the need to monitor supplies of these strategic
species at intervals of less than ten years.
For that reason, this midcycle
survey was authorized by the legislature and conducted in 1986 by the Maine
Forest Service.
The midcycle survey confirms projections made in the 1983 statewide
analysis of spruce and fir supplies (Sewall Co., 1983).
It shows that
although spruce and fir growth totalled over twice that predicted for the
1980-86 period, the net reduction in volume was greater than that originally
predicted due to higher mortality and harvest removals.
1983 predictions of removals were based on estimates of the use of spruce
and fir wood by Maine mills, since direct field data was not available at the
time. The midcycle survey estimates of removals are the first based on field
data and reflect landowner efforts to salvage trees damaged by the budworm and
to take advantage of markets for spruce and fir beyond Maine's borders.
Maine's inventory of spruce and fir trees has been seriously unbalanced
in favor of old, less vigorous trees, many of which grew to maturity following
a massive and devastating budworm outbreak in 1910-20.
The spruce-fir
inventory has declined as these trees have died naturally or have been
harvested, a process the midcycle inventory confirms to be continuing.
All of the recently harvested areas in the spruce-fir forest are
successfully regenerating either naturally or by planting. Most areas support
more than enough regeneration - 91% of recently harvested areas are more than
adequately stocked with seedlings to assure a new forest.
The challenge to Maine's forest managers is to replace slow growing trees
with younger, more vigorous stands, and to manage the prolific regeneration to
control species composition and improve growth.
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INTRODUCTION
Since the mid 1970's, Maine's spruce-fir resource has been the subject of
much scrutiny.
The extensive spruce budworm outbreak, coupled with important
expansions in the pulp and paper and sawmill industries, greatly increased
demands on the resource.
To determine how much area should be protected
against budworm losses, the State Legislature in 1980 commissioned an analysis
of future supply and demand for spruce-fir in Maine.
This study (James W
Sewall Company 1983) showed that the 1980 spruce-fir harvest level, about 3
million cords per year, could not be sustained indefinitely, regardless of the
size of the area protected from spruce budworm defoliation.
Recently,
several
developments
have raised
questions about these
predictions. During 1984-85, the budworm outbreak collapsed more rapidly than
expected, and by 1986 no operational spraying was needed in Maine.
Several
large landowners began to treat thousands of acres with intensive forest
management practices designed to increase growth of young, developing stands.
In addition, a perception developed that spruce-fir harvests would decline as
outdated manufacturing capacity, no longer profitable in the increasingly
competitive worldwide market, was gradually phased out.
In reality the 19801986 harvest of spruce and fir was found to be larger than originally
projected.
The 1980 supply-demand study required assumptions about harvest levels,
the impact of the spruce budworm on growth and mortality, the ability of the
forest to regenerate, and other factors.
These assumptions could be checked
with a timely remeasurement of the same plots used in that analysis, but the
next assessment by the U.S. Forest Service was not scheduled until 1992. An
interim or "midcycle" resurvey was needed to validate the earlier forecasts
and to update them to account for new or unexpected developments.
In 1985 ,
the Maine Legislature directed the Commissioner of Conservation to "supplement
these surveys with midcycle forest inventories in order to more accurately
assess the changes and trends occurring in the forests of this State. Initial
emphasis should be given to a midcycle survey in the spruce-fir resource" (12
MRSA, Sec. 5103).
This report is an analysis and discussion of a portion of
the data collected.
Because the midcycle survey used only a subset of the
plots sampled by the US Forest Service in the 1980 survey, this report can
only be considered as supplementary to the US Forest Service report (Powell &
Dickson 1984).
The information contained herein does not supplant the US
Forest Service report.
RESURVEY DESIGN
Available resources permitted remeasurement of 464 plots, about onequarter of the 1845 measured by the US Forest Service in the 1980 survey.
Plots were equally allocated among 4 survey units (Figure 1).
The northern
unit contains Aroostook county and the northern portion of Penobscot county.
The central unit contains Somerset and Piscataquis counties. The eastern unit
contains the southern portion of Penobscot county along with Washington,
Hancock, Waldo, Knox, Lincoln, and Kennebec counties.
The western unit
contains Oxford and Franklin counties.
These units collectively include 98%
of the spruce-fir volume and 90% of the total forest area in the State. Only
York, Cumberland, Androscoggin, and Sagadahoc counties were excluded from this
resurvey.
In each region, plots were further grouped by two variables: major
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forest type (spruce-fir, pine, northern hardwoods, and aspen-birch) and
development stage (development class as indicated by their average stand
height in 1980).
All plots with canopy heights under 40 feet in the major
forest type groups, the so called "developing forest", were selected for
measurement.
The rest of the plots were then distributed among the 4 forest
type groups in proportion to their volumes of spruce-fir. The resulting plot
distribution is shown in Figure 1.
Preliminary estimates showed that this
design would result in estimates of the mean spruce or fir volume in each
region with sampling errors of under 20%, with the overall statewide error
under 10%.
The survey was primarily designed to sample the developing spruce-fir
forest. Other forest type groups and species were also measured and the data
is included herein.
But, because of the smaller sample size, estimates for
species groups and forest type groups other than spruce-fir will not be as
reliable.
These incidentally measured species
are grouped into general
categories: other softwoods includes all conifers besides the spruces and
balsam fir, hardwoods includes all broad-leaved deciduous species. A complete
list of all species encountered in the survey is contained in Appendix A.
This report is divided into 2 major sections.
Section I presents the
results of an analysis of the data collected on all trees 1.0 inch or greater
in diameter.
Volume, numbers of trees, components of change and area of
timberland are included. Section II examines stocking of regeneration for the
new forest. All data reported on forest regeneration were collected from the
milacre subsample plots, ten of which were included in each of the 464 major
sample plots.

LIMITATIONS OF THE DATA
The data in this report are estimates based on an extensive sample of the
forest.
It would be impossible to obtain absolute or exact values since in
order to do so, every individual tree would have to be measured.
Instead,
only a portion of the forest was measured, and those measurements have been
used to estimate the actual values as closely as possible.
As with any sampling scheme, the estimates in this report should not be
regarded as exact values. There is a certain amount of statistical error in
the estimates.
These inherent (standard) errors are listed along with
estimated values in the tables in this report.
Tabular values are midpoints
in a range within which the true values are most likely to fall. For example,
table 1 shows the gross cubic foot volume of spruce in the 5.0-6.9 inch
diameter class for 1980 as 1,335 +_ 11%. This does not mean that in 1980 there
were exactly 1,335 million cubic feet of spruce in the 5.0-6.9 inch class.
Instead, it indicates that there is a 67% probability that the exact value at
the time of measurement lay somewhere between 1,188 and 1,482 million cubic
feet.
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The size of the error depends upon the size and variability of the
sample.
In general, most of the standard errors reported here are under 20%.
As the magnitude of the error increases so does the size of the range relative
to the estimate.
When comparing values in the tables, it is important to consider the
error range. For purposes of this report, only those values with error ranges
that do not overlap are considered to be different.
Even if the apparent
differences are large, values with overlapping ranges are not considered to
represent a change.
For example, in Table 1, the gross cubic foot volume of
spruce trees 15 inches and greater in diameter shows an apparent decline from
1980 to 1986 of 505 to 410 million cubic feet.
However, the actual ranges
are, respectively, 393-617 and 309-509.
Since there is considerable overlap
between these ranges (Figure 3), one cannot be certain that a decline actually
took place. The standard errors, 21% and 25% respectively, are large because
few spruce 15 inches or more in diameter were measured, thus the estimate had
to be made from a relatively small sample.
In the discussion of survey highlights in this report, differences
between mean values are often given as a percent change.
This change is
between the mean values only and may or may not represent the actual change.
For example, table 1 shows a decline in gross cubic foot volume of spruce in
the 5.0-6.9 inch class from 1 ,335 to 974 million cubic feet. Since the error
ranges (Figure 3) do not overlap, (1,188-1,482 and 862-1,086), the difference
is considered real.
The decline in the mean estimated values is reported as
27% in the discussion.
However, the actual decline may have been greater or
less than 27% depending upon where, within the given ranges, the actual values

lie.

SURVEY HIGHLIGHTS
Section I:

Trees

This section examines the volume and numbers of established trees. It is
designed to determine what changes have taken place since the 1980 U.S. Forest
Service Surveys.
Changes in Gross Volume by Diameter Class (Table 1, Figure 3)
The spruce species (red, white and black) comprise the most abundant
species group in Maine.
Gross volume of live spruce 5.0 inches and greater
decreased 14% from 6.4 to 5.5 billion cubic feet between 1980 and 1986. Most
of the decline occurred in the smaller size classes, 5,0 - 8.9 inches in
diameter.
Nearly two-thirds of the spruce volume is contained in trees
between 5 and 11 inches in diameter, the same proportion as in 1980.
Balsam fir is also an abundant species in Maine.
In 1980 the estimated
gross volume of living trees was 4.4 billion cubic feet.
By 1986, this had
declined 43% to 2.5 billion cubic feet. As with spruce, much of this loss was
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in the 5.0-6.9 and 7.0-8.9 inch classes, but all size classes, except the
13.0-14.9 inch class showed substantial declines as well, with the 15.0 inch
and greater class declining more than
50%.
The proportion of fir to the
total volume for all species declined from almost 18% to just over 11%.
In
1986, 82% of the fir volume was contained in trees less than 11 inches in
diameter in 1980 this value was nearly the same at about 84%.
While the spruces and fir declined in volume over the 1980-1986 period,
other softwoods (including pine, hemlock, tamarack and cedar) remained
unchanged.
Because of sharp declines in spruce andfir, other softwoods
increased in the proportion of total softwood from about 31% in 1980 to 38% in
1986. In 1986 about 28% of the total volume of other softwood was in the 15.0
inch and greater class, compared to only 2% for fir and 7% for spruce, at the
same time about 42% of the volume was in trees less than 11 inches in
diameter. Total Softwood volume declined 17% from 15.8 to 13.1 billion cubic
feet over the period, largely due to decreases in spruce and fir.
Hardwood volume remained fairly stable over the period. Due to decreased
spruce and fir volumes, the proportion of hardwood in the total volume for all
species increased from 37% to 42%.
In contrast to the softwoods, hardwood
volume was more evenly distributed among the size classes in 1986, with 55% of
the volume in trees under 11 inches in diameter.
feet.

Total volume for all species declined 10% from 25.0 to 22.4 billion cubic
This decrease is due primarily to losses of spruce and fir.

Merchantability by Gross
Greater (Figure 4)

Volume

for

all

Trees

5.0

inches

in Diameter

or

Despite heavy feeding by budworm, much of the spruce remains sound.
Spruce had the highest proportion, 83%, of sound standing volume in comparison
to total volume of any species group.
About 8% of the spruce volume is dead
(no living cambium present) and of uncertain merchantability.
The remaining
9% of the volume consists of rough, rotten, and cull trees. Only 58% of the
standing balsam fir volume is sound.
Over 36% is dead and about 6% consists
of rough, rotten and cull trees.
Approximately 75% of the other softwoods
volume is sound.
Only 5% of the volume is contained in dead stems and about
20% consists of rough, rotten, and cull trees.
Taken as a whole, all
softwoods volume is 74% sound, 14% dead, and 12% rough, rotten and cull.
Sound hardwoods volume represents only 57% of the total for this species
group.
This low percentage is about the same as that for balsam fir. While
only 8% of the hardwood volume is contained in dead stems, 35% is in rough,
rotten, and cull trees.
For all species combined, sound volume makes up 67%
of the total, dead volume 12% and the remaining 21% is in rough, rotten, and
cull trees.
Changes in Gross Volume by Forest Type (Table 2, Figure 5)
The proportion of spruce volume within any one forest type group did not
change appreciably from 1980-1986.
Balsam fir volume in the spruce-fir type
group, declined 49% from 3.3 to 1.7 billion cubic feet between 1980 and 1986.
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Because
for all
were no
pine or

of the large reduction in fir volume, total softwood volume and volume
species combined also declined in the spruce-fir type group.
There
demonstrable declines of any species group in either the white/red
the hardwood type groups.

Changes in Gross Volume by Sample Unit (Table 3, Figure 6)
Gross volume of spruce appeared to decrease in the northern and central
units of the State (Figure l),but the estimates for 1980 and 1986 are not
statistically different.
Reductions of balsam fir volume did occur in the
northern and central units with decreases of 977 million cubic feet or 53% and
667 million cubic feet or about 50% respectively. The ratio of spruce to fir
also changes in these 2 regions because of the different loss rates between
these 2 species groups.
In 1980 estimated fir volume was nearly equal to
estimated spruce volume in the northern unit, a 1:1 ratio.
By 1986 spruce
volume was 76% greater than fir volume. In the central unit the ratio changed
from about 2:1 in favor of spruce to nearly 4:1 in favor of spruce.
Other
softwoods and hardwoods remained unchanged in all 4 regions but because of the
strong losses of balsam fir, total softwood volume and volume for all species
declined in the northern and central regions.
Changes in Sawtimber Volume by Diameter Class (Table 4, Figure 7)
Unlike gross cubic volume (all trees 5.0 inches in diameter and larger),
board foot volume of spruce sawlogs (9.0 inches in diameter and larger)
remained stable between 1980-1986.
There were no demonstrable differences
between years for any of the 2 inch diameter classes.
In contrast to spruce, fir sawlog volume declined markedly from 7.1 to
4.3 billion board feet, or 39%. The 9.0-10.9 inch class declined 37% from 3.7
to 2.3 billion board feet and the 11.0-12.9 inch class by 41% from 2.3 to 1.4
billion board feet.
Small sample size in the larger diameter classes
precludes an accurate assessment, but the apparent trend is also down.
Gross board foot volume of other softwood remained stable over the 19801986 period. The greatest portion of this volume 46% in 1986, remained in the
largest trees, those 15.0 inches or more in diameter. This largest class also
accounted for the only volume increase, rising 31% from 5.5 to 7.3 billion
board feet over the period.
In spite of the losses in fir volume, all
softwoods sawlog volume remained unchanged in all size classes and in total.
Hardwood sawlog volume (stems 11.0 inches in diameter and larger)
increased 19% over the period from 17.2 to 20.4 billion board feet. All size
classes appear to show increasing trends, but only the 11.0-12.9 inch class
showed a measurable increase in volume.
Despite sharp losses in fir volume, total sawlog volume for all species
remained stable with fir losses being offset by gains in other softwoods and
hardwoods.

6

Number of Live Trees greater than 5 inches in Diameter (Table 5, Figure 8)
In 1980 there were 887.1 million live spruce trees with a diameter of 5
inches or greater. This total declined by 20% to 713.7 million in 1986. Most
of the difference is in the smaller diameter class (5.0-6.9 inches) where the
total number of trees declined 28% by about 118 million.
Numbers also
declined in the 7.0-8.9 inch class by about 52 million trees or 20%. Larger
size classes remained about the same.
The total number of live fir with a diameter of 5 inches or greater
declined by 46% from 798.8 million to 436.8 million.
Decreases occurred in
all diameter classes.
The effects of budworm damage are evident in this
dramatic decline.
Other softwoods do not exhibit the same downward trend as spruce and fir.
In 1980, the total numbers of live fir trees 5 inches in diameter and greater
exceeded the total of other softwoods, excluding spruce, 798.8 million to
555.7 million, but by 1986 these other softwoods outnumbered fir 531.1 million
to 436.8 million, indicating an increasing proportion of other softwoods
relative to fir in these size classes. The pattern of change between diameter
classes also differs from those for spruce and fir.
In 1980 the number of
trees in the 13.0-14.9 and the 15.0 and larger inch classes is about equal; in
1986 the jump between these same two classes is 10.9 million trees.
The number of total softwood stems dropped from 2.2 billion to 1.7
billion, a 25% decline. This reduction is largely due to losses of spruce and
fir and is evident in nearly all diameter classes.
Total number of hardwoods 5.0 inches and larger in diameter remained
stable from 1980-1986.
The proportion of hardwood stems relative to softwood
stems changed considerably.
In 1980 hardwoods accounted for about 35% of the
stems, by 1986 this proportion had increased to nearly 42%. The total number
of living trees of all species combined was down 17% from 3.5 to 2.9 billion.
Number of Live Trees

1.0 to 4.9 inches in Diameter (Table 6, Figure 9)

The total number of live spruce with a diameter between 1.0 and 4.9
inches did not change between 1980 and 1986, although there was an increase in
the 1.0-1.9 inch diameter class.
This increase was a relatively large 60%
jump from 320.2 million to 514.7 million trees, but was apparently offset by
combined total losses in other size classes.
Spruce was the only species
group to show a statistical increase in the smallest (1.0-1.9 inch) size
cl ass.
Total number of balsam fir did not change, however, a substantial 48%
decrease of 198 million stems in the 4.0-4.9 inch class between 1980 and 1986
was recorded.
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Other softwoods remained constant in all size classes and in total for
the period. All softwoods combined reflected the large decrease of fir in the
4.0-4.9 inch class by registering a loss of 304.1 million stems, a 40%
decline, but remained stable in all other size classes and in total.
Hardwoods registered no statistically demonstrable change during the
period, but there was an apparent increase in the 1.0-1.9 inch diameter class.
The only change in all species was again in the 4.0-4.9 inch class which
showed a 28% decline, losing 323.5 million stems.
The total, however,
remained roughly stable.
Components of Change in Gross Cubic Foot Volume of all Trees 5.0 inches and
larger in diameter that were Alive in 1980 (Table 7, Figure 10)
The volume estimates in Table 7 were obtained from an analysis of the
data collected from a single fixed radius point within each survey plot.
In
contrast, estimates in the other volume tables were derived by analyzing the
data from all 5 points within the plot, including variable radius prism
points.
Because of this difference in data sets, the net change values given
in table 7 differ slightly from the estimated net changes that could be
calculated from the totals in Table 1.
Spruce ingrowth and accretion exceeded mortality for a positive net
growth of 520.6 million cubic feet.
This represents a net growth rate over
the period of about 8% of the 1980 live volume.
Despite some losses to the
spruce budworm, mortality since 1980 affected only about 6% of the live
volume.
However, removals exceeded net growth for a negative net change of
956.7 million cubic feet.
Approximately 1.5 billion cubic feet of spruce
volume was removed.
This represented 23% of the 1980 live spruce volume and
38% of the total volume of all species removed over the period.
Balsam fir was the only species group in which mortality exceeded
ingrowth plus accretion resulting in negative net growth.
Normally a fast
growing species, fir had the smallest gains from ingrowth and accretion of any
of the species groups. Losses from mortality over the period equalled 33% of
the 1980 live volume and exceeded removal losses which accounted for 23% of
the volume.
The net change was a drop of 2.0 billion cubic feet.
This was
more than twice the total loss in spruce, and accounted for 78% of the net
loss in cubic volume for all species.
Fir mortality accounted for 52% of the
mortality for all species.
The impact upon this species from the spruce
budworm is evident in these trends.
Other softwoods had a mortality rate similar to spruce; about 6% of the
1980 live volume was lost during the period between surveys.
The low
mortality coupled with modest ingrowth and accretion resulted in a net growth
of 756.8 million cubic feet, a 15% increase over 1980.
Removal rates were
low, about 9%, and did not exceed net growth. The result was a positive net
increase.
Hardwood growth during the period was moderate.
Because of its abun
dance, hardwood accretion accounted for nearly 43% of the total accretion for
all species.
Mortality rates were similar to those for spruce and other
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softwoods, about 7% of the 1980 live volume.
The result was a net growth of
1028.7 million cubic feet, representing about an 11% increase over the 1980
live volume.
Removals, however, were about 10% of the 1980 live volume
resulting in a small net increase of 94.8 million cubic feet.
Ingrowth and accretion for all species combined exceeded mortality for a
net growth of 1356.7 million cubic feet. However, high removal rates resulted
in a net reduction in gross volume of about 2.5 billion cubic feet. Given the
current age class structure of the forest, which is skewed toward older,
slower growing stands, a net decline in gross volume was not unexpected.
Removals over the period exceeded growth because two very significant natural
factors coincided.
First, the spruce budworm outbreak forced landowners to
cut many spruce-fir stands in order to salvage the fiber before spruce budworm
induced mortality rendered it unusable.
Secondly, the forest as a whole
exhibited depressed growth rates, primarily because of budworm feeding on
spruce and fir but also because many trees were simply too old to grow
vigorously.
In order to restore vigorous growth rates, the forest must be
managed to establish a more even distribution of age classes. With more trees
in the younger age classes, growth should once again exceed or at least equal
removals. However, before the forest can be regulated, removals are likely to
continue to exceed growth as the older stands are cut and the younger stands
become established.
Area of Timberland
Figure 11)

by Major

Forest

Type

and

Development

Class

(Table 8,

Because only a small portion of Maine's forest was sampled, the errors
associated with the area estimates are in some cases quite large. Interpret
ation of the data must be tempered with caution in those cases where large
error ranges make comparisons between values uncertain.
The spruce/fir forest type accounted for about 7.6 million acres or 48%
of the acres included in the 1986 survey.
This forest type is about equally
distributed between single and multi-story stands, approximately 3.6 million
and 3.9 million acres each.
These stands can be further classified by development class (please refer
to the Glossary for a description of development classes).
Within single
story stands, the 40 foot and taller development class accounts for 63% of the
type.
The remainder of the single-storied stands are about evenly divided among
the 1 - 9, 10 - 24, and 25 - 39 foot classes, with the less than 1-foot class
accounting for only about 2% of the acreage.
The multi-story stands are also predominantly in the taller (i.e. older)
development classes, with 84% of the stands having an overstory of 40 feet or
more.
Taken as a whole, 74% of the spruce/fir type is dominated by these
taller stands.
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Only 24% of the stands in the spruce/fir type that included a stratum
under 10 feet tall.
Of this total of about 1.8 million acres, 67% was under
some kind of overstory. Most of this stratum, about 1.1 million acres or 61%,
is under an overstory of 40 feet or taller. The 1.8 million acres containing
strata under 10 feet tall account for about 24% of the total spruce/fir type.
The northern hardwoods type covers about 6.4 million acres and includes
2.5 million acres of single-story stands and 3.9 million acres of multi-story
stands.
By development class, the 40 foot and taller class accounts for 71%
of the single story stands, 82% of the multi-story stands and 77% of the total
northern hardwood acreage. Stands in the northern hardwoods type that contain
a stratum under 10 feet tall totalled 1.2 million acres or about 19% of the
total acreage for the type.
However, much of this acreage, 75%, is topped by
an overstory.
Area of Timber!and by Sample Unit (Table 9)
The total area of timberland sampled by the Midcycle Survey is estimated
to be about 15.8 million acres or approximately 90% of all the timberland in
the state.
The eastern, northern, and central units (Figure 1) are roughly
equal in acreage with 4.8 million, 4.2 million and 4.6 million respectively,
while the western unit represented only 2.2 million acres.
The Spruce/fir type dominates the northern and central units, accounting
for 2.5 million acres or 60% of the northern and 2.9 million acres or 63% of
the central unit.
Spruce/fir made up about 33%, 1.6 million acres, of the
eastern unit and 27%, 0.6 million acres of the western unit. As a whole, the
spruce/fir type made up 7.6 million acres, 48% of the total forested area
sampl ed.
The White/Red Pine type was most abundant in the eastern unit, where it
included about 1.1 million acres, or 22% of the total. Most of the white/red
pine type occurred in the Eastern Unit, about 61% of the total sample of 1.8
million acres.
Only 11% of the total sample area in the state includes the
White/Red pine type.
The Hardwood type was the most abundant type in the eastern and western
units, with 2.1 million acres or 45% of the eastern unit total and 1.3 million
acres or 59% of the western unit total. The hardwood type accounted for 40%
of the total sampled area with about 6.4 million acres.
COMPARISON WITH 1983 FORECASTS
This new information provides valuable reference points to gauge the
accuracy of the predictions made in the 1983 Spruce-Fir Wood Supply/Demand
Analysis (Sewall Co., 1983).
Those predictions were based upon preliminary
data from the 1980 US Forest Service Survey.
Figure 2 shows the actual net
1980-85 change (dashed line)
in reference to the 40-year (1980-2020)
predictions (solid line).
Trends are shown for spruce and fir individually,
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and for both species combined.
The 1983 supply analysis
and used a more restrictive definition of volume than
midcycle resurvey (Table A). Volumes estimated from this
by 17.8 percent so they could be compared with the volumes

covered less area,
those used in the
survey were reduced
as defined in 1983.

The predicted total spruce/fir inventory lies within 8 percent of the
actual (adjusted) value.
Similar trends for individual species show that
actual declines of spruce and fir were 2.9% and 16.2% more than predicted,
respecti vely.
Causes of the decline are evident in the components of change, which are
summarized in Table B in reference to the 1983 predictions.
After reducing
all values from the midcycle resurvey by 17.8% both mortality (from all
causes) and removals by timber harvesting are still substantially greater than
predicted.
From 1980-86, inclusive, removals of spruce and fir averaged
nearly 5 million cords per year (assuming a 5.4-year interval), compared to
2.9 million cord rate used in the supply analysis.
Mortality (from all
causes) was also much higher than predicted.
However, the 1983 forecasts
assumed budworm-caused mortality would continue through 1992, resulting in a
total budworm-caused loss of 2.6 billion cubic ft. (above 30 million cords).
Some budworm-caused mortality will undoubtedly continue in parts of the
spruce-fir resource, but due to the recent rapid decline of the outbreak, it
is unlikely that the eventual loss will equal that projected in 1983.
Gross growth (accretion plus ingrowth) was nearly twice that predicted,
but was still well below removals.
Extensive budworm defoliation has reduced
growth on the surviving growing stock.
Also the forest is aging, and is
increasingly dominated by mature stands. Seventy-four percent of the acreage
in the spruce-fir forest is in stands with the average height of over 40 feet
(Figure 11).
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Table A. Comparison of definitions used in the 1983 supply/demand analysis
with those in the midcycle resurvey.
Variabl e

1983 Supply/Demand Study

1986 Midcycle

Forest Area

7.478 mill ion acres

15.801 mill ion acres

Forest Type

Softwood (S) and Mixedwood (SH)

Spruce/Fir, White/Red
Pine, Northern Hardwoods
and Aspen/Birch

Spruce-fir Volumes

growing stock and rough
cull trees only; rotten
cull excluded.

all living trees including rotten cull,

(= 82.2% recalculated
1980 total from midcycle)

(= 98.0% of statewide
total in 1980)

Table B. Comparison of predicted vs. actual components of change in sprucefir volume, 1980-86 inclusive.
Ingrowth+
Accretion

Mortality

Removals

Net
Change

mill ion cubic ft
Predicted
in 1983
82.2% of Table 7
adj. to 6.0 yr.
peri od
Difference
(Percent)

670

-1,311

-1,473

-2,144

1,326

-1,718

-2,273

-2,665

656

407

800

551

(24% low)

(35% low)

(21% low)

(49% low)
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Section II:

Regeneration

Section II examines regeneration success on the 15.8 million acres that
encompass Maine's spruce-fir resource.
The midcycle survey was designed to
assess whether or not regeneration is adequate to reestablish a well-stocked
forest and to ascertain species composition and interspecific competition.
Readers are cautioned that in some cases, standard error values are quite
high, indicating a degree of uncertainty about some of the results.
Error
ranges are presented with the data in Tables 13 to 18.
Adequate
regeneration
is
achieved
when
enough
seedlings
become
established to assure the growth of the next forest. To represent acceptable
stocking a species or species group had to be present on at least four (4) of
the milacre plots within a sample plot. This level of occurrence represents a
stocking of at least 4,000 stems per acre. In addition, "Best" seedlings were
identified on each milacre plot when seedlings were found to be well formed
and free to grow.
The data differentiates between recently harvested areas and areas
harvested more than 20 years previously.
The intent of drawing this
comparison was to focus on the success of regeneration following harvesting
activities.
The values reported in tables 10-18 are not mutually exclusive and are
additive on any given area.
In other words, an area can be adequately
regenerated by several species/species groups at the same time.
Spruce-Fir Types (7.6 million acres) (Table 10)
Balsam fir is adequately represented on 88% of the total spruce-fir
acreage, but not all stems are free of defect or free to grow. About 76% of
the spruce-fir acreage is adequately stocked with balsam seedlings that are
expected to exhibit unimpeded growth and good form.
The spruces are
adequately represented on 46% of the spruce-fir acreage, with 36% of the
acreage adequately stocked with spruce seedlings that are free to grow.
When spruce and fir are considered together, 92% of the acreage in the
spruce-fir type is adequately stocked with one or both species.
Some of the
areas that are poorly stocked with spruce are actually well stocked when the
presence of both species is considered.
When best seedlings are considered,
82% of the spruce-fir type is sufficiently stocked to assure establishment of
spruce-fir forest type.
The regeneration on the balance of the spruce-fir type (8%) is
predominately other softwood and hardwood species.
Other softwoods are less
frequently present on most of the acreage in the spruce-fir type.
They are
present in numbers adequate to reestablish a softwood cover on 27% of the
spruce/fir acreage, but in most cases are found growing in mixtures with other
species.
(Only 2% of the acreage is stocked at adequate levels with softwood
species that do not include spruce or fir.) When spruce and fir regeneration
is combined with other softwood species, the proportion of the spruce-fir type
with sufficient regeneration to assure a softwood forest rises to 94%.
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Hardwood species are the predominant regeneration on four percent (4%) of
the spruce-fir type, leaving two percent (2%) inadequately regenerated (a
measurable amount of area, but not statistically valid.) A sufficient number
of hardwood species are present on 79% of the spruce-fir acreage, while best
seedlings occur on 68% of the area.
When all species are considered together in all possible combinations,
virtually the entire spruce-fir region (98%) is adequately stocked with freeto-grow seedlings. In harvested areas adequate stocking is present on 100% of
the acreage.
Hardwood Type (6.4 million acres) (Table 11)
About two-thirds, 66%, of the hardwood type is adequately stocked with
spruce or fir seedlings, most of which are free to grow (56%). A significant
portion of this area (24%) is actually highly stocked (seedlings existing on 8
or more milacre plots) with free-to-grow spruce and fir seedlings, thus
showing
the potential for significant contribution to the spruce/fir
resource.
Adequate hardwood regeneration is found on 94% of the hardwood type
acreage with 81% of the acreage supporting free-to-grow trees.
One hundred
percent of harvested sites are adequately stocked.

All Other Types (1.8 million acres) (Table 12)
In all other types combined, spruce/fir seedlings are adequately stocked
on 53% of the acreage, with free-to-grow trees present on 46% of the area.
Hardwoods are adequately stocked on 89% of the acreage.
All Species/All Types (15.8 million acres)
When all species are considered, most (98-99%) of Maine's forest are
successfully regenerating.
On more recently harvested areas, regeneration is
100%.
In fact, 86% of the spruce-fir and hardwood acreage can be considered
more than adequately stocked.
There is very little acreage (1-2%) that is
poorly stocked in any forest type.
DISCUSSION
It is clear that Maine forests, at least within the survey region, are
adequately stocked with young trees. The question of regeneration success is
answered, but from the answer new questions arise about the regeneration of
desirable species and management efforts required
to control
species
composition, and improve growth.
There are roughly 609,000 acres (8%) in the spruce/fir type that are not
adequately stocked with spruce or fir seedlings.
Some of this area could
benefit from planting to restore adequate softwood regeneration. Other areas
may simply be more mature forest where even shade tolerant species have not
yet been established in adequate numbers.
Approximately one half of this
14

area, however, seems to be regenerating as hardwood dominated stands even
though spruce and fir seedlings are a component of varying proportions. This
situation means that the contribution to the spruce/fir resource from these
areas will depend on management actions designed to favor the growth of spruce
and fir trees.
Regeneration in the hardwood type is dominated by hardwoods, but there
exists a good potential to grow and harvest spruce and fir as well. In fact,
some acreage currently classed as hardwood may be more suitable for mixed wood
or softwood production.
Much of the Birch-Aspen type, which occupies about
1.4 million acres, may actually be only a transitional successional stage
resulting from recent clearcutting or selective harvesting of a softwood or
mixed wood site.
In the spruce/fir type there are about 760,000 acres (10%) that are
adequately stocked with spruce or fir seedlings but in which the seedlings are
either poorly formed or overtopped by competing vegetation.
This situation
suggests the opportunity to improve stand conditions by releasing the
desirable stems from competing vegetation.
Much of the spruce/fir type contains a mixture of species.
Even though
spruce and fir will remain the most abundant species in the type, other
species will be well represented as the new forest develops.
Hardwood
seedlings are well established on 79% of the type, while softwoods other than
spruce or fir occur on 27% of the acreage.
Many acres support more than enough regeneration and 86% of all sprucefir and hardwood types are more than adequately stocked (91% of the recently
harvested areas).
The prolific regeneration of the forest following harvesting creates
opportunities to control species composition, and improve growth.
The
challenge is to manage this regeneration.
It is likely that a significant
portion of these acres could be si 1vicultural ly treated, either through
commercial harvesting, thinning, or manual or herbicide release to enable
established seedlings to begin to grow to merchantable size.
What are the
implications
for future supply?
Prompt, adequate
regeneration is critical, and the data collected in the midcycle survey shows
that the spruce-fir resource is being regenerated.
Many other factors will
influence growth, productivity and future supply.
This report does not define in detail the composition of this young
forest nor its capacity to grow. Although some data was collected, it has not
been analyzed and is, therefore, not reported here.
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Table 1

Gross volume of all live8

trees by diameter class and species group

(In Millions of Cubic Feet)
DBH
CLASS

ALL
SPRUCES

(YEAR)

SE
%b

BALSAM
FIR

SE

OTHER

SE

% SOFTWOODS

ALL

% SOFTWOODS

SE

ALL

SE

% HARDWOODS

1

ALL
SPECIES

SE
%

5.0-6.9
5.0-6.9

(1980) 1,334.6
974.4
(1986)

(+11) 1,318.7
±12)
699.2

(± 7)
(± 8)

575.6 (+10)
498.6 (±10)

3,229.0 (±6) 1,483.7 (± 6)
2,172.2 (±6) 1,376.4 (± 6)

4,712.7 (+ 4)
3,548.5 (± 4)

7.0-8.9
7.0-8.9

(1980) 1,749.2
(1986) 1,404.3

(+.9) 1,434.5
764.7
(+.10)

±7)
± 9)

760.6 (+.9)
767.4 (± 9)

3,944.2 (+ 5) 2,003.3 ± 6)
2,936.5 (±6) 2,048.0 <± 6)

5,947.5 ± 4)
4,984.5 <± 4)

9.0-10.9
9.0-10.9

(1980) 1,280.6
(1986) 1,311.4

± 8)
(+.10)

940.3
621.8

(+.10)
(+.12)

874.3 (+.10)
858.3 ±11)

3,095.1 (± 5) 1,732.5 (+ 7)
2,791.5 (± 7) 1,703.2 ± 7)

4,827.7 (+ 4)
4,494.7 <± 5)

11.0-12.9
11.0-12.9

(1980)
(1986)

928.1
910.2

(+.11)
(+.12)

486.4
304.5

(+.13)
(+18)

801.2 (+.10)
941.4 (±11)

2,215.7 (± 7) 1,253.0 (± 8)
2,156.1 (± 7) 1,389.7 (± 7)

3,468.7 (± 5)
3,545.7 (± 5)

13.0-14.9
13.0-14.9

(1980)
(1986)

640.8
522.3

(+.14)
(+.18)

123.8 .<±20)
87.7 (+27)

646.9 (+.12)
517.5 (+.14)

1,411.6 (+. 9)
1,127.5 ±10)

942.7 ±10)
946.5 (±13)

2,354.3 (± 6)
2,074.0 (+.8)

15 +
15 +

(1980)
(1986)

505.9
409.5

(+21)
(+25)

1,854.5 (+.11) 1,832.3 (± 9)
1,906.6 (^11) 1,857.9 ±12)

3,686.9 (± 7)
3,764.5 (±8)

TOTAL
TOTAL

(1980) 6,439.2
(1986) 5,532.3

(± 6) 4,911.0 (± 7 > 15,750.1 (± 4) 9,247.6 (± 4)
<± 7) 5,033.0 (± 8) 13,090.4 (± 5) 9,321.5 ± 5)

24,997.7 ± 3)
22,411.9 (± 3)

96.2
47.2

(± 8) 4,399.8
(± 9) 2,525.1

(+31) 1,252.4 (±13)
(+46) 1,449.9 ±13)

aA«l live trees include preferred, acceptable, sound, rough, rotten, and cull trees sampled.
bError Is expressed as a percent of the mean of the estimate.
Table 2.

Gross volume of all live0 trees by forest type group and species.
(In Millions of cubic feet)

FOREST TYPE
GROUP

ALL
(YEAR) SPRUCES

SE
%
b

BALSAM
FIR

OTHER
f SOFTWOODS

SE

SE
t

ALL
SOFTWOODS

ALL

SE

% HARDWOODS

*

SE

ALL
SPECIES

SE
%

2,164.8 ± 1 1 ) 13,200.8 ± 6)
2,251.0 ±12) 10,809.1 ± 7)

SPRUCE/FIR
SPRUCE/FIR

(1980) 5,337.8 (± 9)
(1986) 4,579.5 ±10)

3,282.3 (± 8)
1,663.1 (ill)

2,415.9 ±12)
2,315.5 ±13)

11,036.0 (+ 6)
8,558.1 ± 7)

WHITE/RED PI NE
WHITE/RED PIINE

(1980)
(1986)

213.9 (±34)
213.7 (±32)

151.3 (±51)
95.1 ±33)

1,804.5 ±14)
2,025.2 ±15)

2,169.7 ±14)
2,334.0 ±15)

882.2 ±18)
957.5 ±17)

3,051.9 ±14)
3,291.5 ±14)

HARDWOODS0
HARDWOODS

(1980)
(1986)

887.5 (+20)
739.0 (+.18)

966.3 (±5)
767.0 (±5)

690.7 ±17)
692.4 ±16)

2,544.4 ±13)
2,198.4 ±11)

6,200.7 (± 7)
6,113.0 ± 7)

8,745.1 (± 7)
8,311.3 (± 7)

TOTAL
TOTAL

(1980) 6,439.2 (+8)
(1986) 5,532.3 (+?)

4,399.8 (+6)
2,525.1 ±7)

4,911.0 ±7)
5,033.0 ± 8 )

15,750.1 ± 4)
13,090.4 (± 5)

9,247.6 ±
9,321.5 ±

aAII live trees include preferred, acceptable, sound, rough, rotten, and cull trees sampled.
bError Is expressed as a percent of the mean of the estimate.
Q
Northern Hardwoods and Aspen/BIrch groups combined.
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4) 24,997.7 ± 3)
5) 22,411.9 (± 3)

Table 3.

Gross volume of all live0 trees by sample unit and species group
(In M illio n s of cubic feet)

SAMPLE
UNIT6

(YEAR)

ALL
SPRUCES

EASTERN
EASTERN

(1980)
(1986)

1,015.9 (+.12)
972.6 (+.14)

BALSAM
FIR

SE
%
C

SE

OTHER
SOFTWOODS

%

SE

ALL

SE

% SOFTWOOOS

ALL

% HARDWOODS

SE
•
J

ALL
SPECIES

SE
t

612.3 (+ 14)
495.0 (+.16)

2,081.9 (+10)
2,139.4 (+.12)

3,710.1 (+ 7)
3,611.9 (j+ 8)

2,477.7 (+.10)
2,470.8 (+.10)

6,187.8 (+. 5)
6,082.7 (j+ 6)

NORTHERN (1980)
NORTHERN (1986)

1,926.2 (+.14) 1,833.7 (+12)
1,512.5 (+.15)
856.8 (+16)

1,187.3 (+.18)
1,101.8 (+20)

4,947.2 (+. 9)
3,471.2 (+.11)

2,416.8 (+ 9)
2,272.6 (+.11)

7,364.0 (+. 6)
5,743.8 (j+ 8)

CENTRAL
CENTRAL

(1980)
(1986)

3,005.2 (+.13) 1,347.8 (+.12)
2,565.5 (+.15)
680.6 (+17)

1,142.3 (+.14)
1,254.3 (+15)

5,495.2 (+. 7)
4,500.4 (.+10)

2,486.6 (± 9)
2,606,7 (+. 9)

7,981.9 (+. 5)
7,107.1 <+. 7)

WESTERN
WESTERN

(1980)
(1986)

499.6 (+15)
537.5 (j+17)

1,597.6 (+. 7)
1 ,506.9 (j+ 8)

1,866.6 (+. 6)
1,971.5 (_+ 6)

4)
3,464.2
3,478.4 (_+ 5)

TOTAL
TOTAL

(1980)
(1986)

491.9 (+.14)
481.7 (.+15)

606.1 (+.1D
487.7 (+J3)

6,439.2 (+. 8) 4,399.8 (+ 6)
5,532.3 (+. 9) 2,525.1 (+. 7)

4)
4,911.0 (+ 7) 15,750.1
5,033.0 (+. 8) 13,090.4 (± 5>

9,247.6 (+. 4) 24,997.7 (+. 3)
9,321.5 (+. 5) 22,411.9 (+. 3)

All live trees Include preferred, acceptable, sound, rough, rotten, and cull trees sampled.
bSee figure 1 for location of sample units.
c
Error is expressed as a percent of the mean of the estimate.
Table 4.

Gross volume of sawtlmbera In all live15 trees by diameter class and species
group.
(In Millions of Board Feet)

DBH
CLASS

(YEAR)

ALL
SPRUCES

BALSAM
FIR
%
C

SE

SE
i

OTHER
SOFTWOOOS

SE
*

ALL
SOFTWOODS

SE

ALL
HARDWOODS
%

ALL
SPECIES
%

SE

SE
*

9.0-10.9
9.0-10.9

( 1980)
(1986)

4,575 (+ 8)
4,834 (+.10)

3,652 (+ii)
2,310 (+.12)

2,514 (+ 10)
2,685 (+11)

10,741 (+ 6)
9,829 (_+ 7)

11.0-12.9
11.0-12.9

(1980)
(1986)

3,906 (+ 12)
4,044 (+.12)

2,288 (+ 13)
1,354 (+.18)

2,947 (+ 10)
3,661 (+.11)

9,140 (+ 7)
9,059 (+. 7)

4,973 (+. 9) 14,113 (+ 6)
5,967 (± 7) 15,026 (+ 5)

13.0-14.9
13.0-14.9

(1980)
( 1986)

2,907 (+ 14)
2,524 (+.18)

666 (+20)
430 (+27)

2,596 (+ 12)
2,212 (+.14)

6,169 (+ 9)
5,167 (jHI)

3,930 (+ 10) 10,099 (+. 7)
4,440 (+.13) 9,607 <+. 9)

15 +
15 +

( 1980)
(1986)

2,397 (+22)
2,167 (+24)

534 (+33)
251 (+47)

5,540 (+.14)
7,292 (+.16)

8,471 (+.11)
9,710 (+J3)

8,260 (+.10) 16,732 (+. 8)
10,018 (+.13) 19,728 (jt 9)

TOTAL
TOTAL

(1980)
(1986)

13,784 (+.10)
13,569 (+.11)

7,141 (+.10)
4,345 (+.12)

13,596 (+. 9)
15,850 (+.10)

34,521 (_+ 6)
33,764 (+. 7)

17,164 (± 7) 51,684 (+. 5)
20,425 <+. 9) 54,189 (+^ 5)

a

NA
NA

Sawtlmber trees Include softwood trees 9.0 Inches DBH and greater and hardwood trees
.11.0 DBH and greater,
b
All live trees Include preferred, acceptable, sound, rough, rotten, and cull trees sampled.
cError Is expressed as a percent of the mean of the estimate.
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10,741 (j+ 6)
9,829 (^ 7)

Table 5.

Number of al 1 1lvea trees by diameter class and species group
(In M illio n s of Trees)

DBH
CLASS

ALL
(YEAR) SPRUCES

/
SE BALSAM
*b
FIR

SE
t

OTHER
SOFTWOOOS

SE
{

ALL
SOFTWOODS

SE
ALL
| HARDWOODS

SE

ALL

SE

%

SPECIES

t

5.0-6.9
5.0-6.9

(1980)
(1986)

430.7 (+11)
312.3 (+12)

444.2 D+ 7)
233.5 1+8)

212.9 (+10)
179.7 (+10)

1087.8 1+ 6)
725.4 C++ 6)

!575.0 (.+ 6)
533.4 (+ 6)

1662.8 (+4)
1258.9 (j+4)

7.0-8.9
7.0-8.9

(1980)
(1986)

259.7 (_+9)
207.8 (+10)

228.2 <jf 7)
121.8 (_+ 9)

135.8 (+9)
138.7 (♦ 9)

623.7 (_+ 5)
468.3 (+ 6)

335.0 (+ 6)
342.5 1+ 6)

958.6 (j+4)
810.8 D+4)

9.0-10.9
9.0-10.9

(1980)
(1986)

109.6 (+_ 8)
113.0 (j+10)

87.9 (j+10)
57.3 (_+12)

90.7 (+10)
89.6 (+J1)

288.1 (j+ 5)
259.9 (_+ 7)

162.6 (_+ 7)
158.9 (J+7)

450.7
4)
418.8 (j+ 5)

11.0-12.9
11.0-12.9

(1980)
(1986)

50.7 (+11)
50.0 (+.12)

30.1 (+.13)
18.9 (_+18)

54.9 (+10)
62.4 (+M)

135.7 (_+ 7)
131.4 D+7)

75.0 (+8)
84.3 (+ 7)

210.7 (± 5)
215.7 (+ 5)

13.0-14.9
13.0-14.9

(1980)
(1986)

24.5 (+14)
20.0 (+J8)

5.4 (+20)
3.9 (+27)

30.6 (+.12)
24.9 (.+14)

60.5 (+ 9)
48.8 (j+10)

39.9 (j+10)
39.4 0+13)

100.3 (+.6)
88.2 (+.8)

15.0 +
15.0 +

(1980)
(1986)

11.9 (+21)
10.6 (+25)

3.0 (+^1)
1.4 (+46)

30.9 (+.13)
35.8 (+.13)

45.8 (_+11)
47.8 ( +_11)

41.6 (+.9)
42.2 (J^12)

87.4 ( ± 7)
90.0 (+.8)

TOTAL
TOTAL

(1980)
(1986)

887.1 D+8)
713.7 (+^9)

798.8 (j+ 6)
436.8 (j+ 7)

555.7 {+_ 7)
531.1 (+ 8)

2241.6 (+ 4)
1681.6 ( ^ 5)

1229.1 (+ 4)
1200.8 (_+ 5)

3470.7 (± 3)
2882.4 (± 3)

aAII live trees Include preferred, acceptable , sound, rough, rotten, and cull trees sampled •
of the estimate,»
“Error Is expressed as a percent of the mean <
Table 6.

Number of <ill live8 trees by diameter class (1-4.9 Inches) by species group.
(In Mi l l ions of Trees)

DBH
CLASS

(YEAR)

ALL
:
SPRUCES

SE BALSAM
FIR
fb

SE

OTHER

SE

% SOFTWOODS

t

ALL
SOFTWOODS

SE
t

ALL
HARDWOODS

SE

%

ALL
SPECIES

SE
%

1.0 - 1.9
1.0 - 1.9

(1980)
( 1986)

320.2 (+.18) 1495.9 (+.13)
514.7 <+_25) 1346.6 (+J7)

197.4 (+26)
322.1 (+35)

2013.6 (+_11)
2183.3 (+J3)

2138.1 (+J0)
2619.4 (+.12)

4151.7 <_+ 8)
4802.8 <j+10)

2.0 - 2.9
2.0 - 2.9

(1980)
(1986)

254.6 (+22)
234.6 (+24)

788.7 (+15)
917.5 (+16)

206.0 (+35)
218.9 (+37)

1249.2 (+.12)
1371.0 (+J3)

1047.7 (+.13)
1139.5 (j+14)

2296.9 (+. 9)
2510.5 (+.10)

3.0 - 3.9
3.0 - 3.9

(1980)
(1986)

341.5 (+21)
222.7 (+21)

376.6 (+22)
290.1 (j+17)

189.1 (+27)
170.9 (+26)

907.2 (+.15)
683.7 (J+.14)

635.2 (+.17)
607.1 (+.13)

1542.4 (+.11)
1290.8 (+^9)

4.0 - 4.9
4.0 - 4.9

(1980)
(1986)

265.9 (+28)
159.0 (.+17)

408.0 (+18)
210.0 (_+15)

93.8 (03)
94.6 (+22)

767.7 (+^14)
463.6 (+.10)

402.5 (+20)
383.0 (+.12)

1170.1 (+.12)
846.6 (j+ 8)

TOTAL
TOTAL

(1980)
(1986)

1182.2 (+15) 3069.2 (+11)
1130.8 (+J5) 2764.1 (_+_12 )

686.3 (+.18)
806.5 (+J7)

4937.7 (j+ 8)
4701.4 (+_ 9)

4223.4 (j+ 8)
4748.9 <j+ 9)

9161.1 (+.6)
9450.3 (+. 7)

aAII live trees include preferred, acceptable , sound, rough, rotten, and cull trees sampled •
bError Is expressed as a percent of the mean of the estimate •
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Table 7.

Components of change In volumg of all trees alive8 In the 1980
U. S. Forest Service survey.
(In M illio n s of Cubic Feet)
SE

SE

SE

NET
GROWTH

SE

NET
CHANGE

SPECIES GROUP

1NGROWTH

SPRUCES
BALSAM FIR

372.2
196.1
344.0
466.1

(+25)
(.+.14)
(+33)
(+.18)

550.0
333.5
693.6
1,219.9

(+. 9)
-402.6
-1,478.6
(+.10)
-280.8
(+.11)
(+. 7)
-657.3

520.6
(+20)
(+.12) -949.0
(+27)
756 .8
(+.14) 1,028.7

-1,476.3
-1,011.0
-433.5
-934.0

(+24)
(+.19)
(+29)
(+27)

-956.7
-1,960.^
---94.8

1,378.4

(+.15)

2,797.1

(+. 5) -2,819.4

(+. 9) 1,356.1

-3-,855.7

(+.16)

-2,499.6

OTHER SOFTWOOO
ALL HARDWOOD
TOTAL

tc

ACCRETION

f

MORTALITY

a

%

REMOVALS

%

All live trees Include preferred, acceptable, sound, rough, rotten, and cull trees sampled.
^The average time between the two surveys Is 5.4 years. Division of the values In this table
will give a very rough estimate of the annual rates of change. NET CHANGE values will not equal
those derived by subtracting 1986 volumes from 1980 volume In Table 1. because trees falling on
the 34.7 foot circular plot on point on of each sample plot were used to calculate the estimates
for this table. In all cases however the difference Is less than the error for the estimated
value.
c
Error Is expressed as a percent of the mean of the estimate.
dNET CHANGE for OTHER S0FTW000 Is not published because of Its large standard error.
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Table 8.

Area of timberland by major forest
type3 and development class.
In Thousands of Acres)

DEVELOPMENT
CLASSb

SE
SPRUCE/FIR •

%c

SINGLE STORY STANDS
LESS THAN 1ft.
lft. TO 9ft.
10ft. TO 24ft.
25ft. TO 39ft.
40ft. AND TALLER

93,.5
479,.7
238,.0
538,.7
2,298..3

TOTAL SINGLE STORY

3,648,.2 (± 9)

MULTI-STORY STANDS
10ft.-24ft. OVERSTORY lft.-9ft. UNDERSTORY
80,.8
25ft.-39ft. OVERSTORY lft.-9ft. UNDERSTORY
49 .0
25ft.-39ft. OVERSTORY 10ft.-24ft. UNDERSTORY 516,.1
1,129 .4
40+ft. OVERSTORY lft.-9ft. UNDERSTORY
1,307 .6
40+ft. OVERSTORY 10ft.-24ft. UNDERSTORY
866 .1
40+ft. OVERSTORY 25ft.-39ft. UNDERSTORY

NORTHERN
HARDWOODS

(+68)
(+29)
(+38)
(+27)
(+13)

59.,2
247..7
275.,2
164..3
1,793.,4

SE
%

(+50)
(+47)
(+38)
(+53)
(±16)

2,539..8 (±13)

(+74)
(+51)
(+28)
(+19)
(+19)
(+23)

96..6
176,.1
435,.4
661,.8
1,696,.5
803,.5

(+63)
(+49)
(+38)
(+30)
(+17)
(±25)

TOTAL MULTI-STORY

3,949 .0 (+ 9)

3,870,.0 (± 9)

TOTAL ALL CLASSES

7,597 .2 (+ 4)

6,409,.7 (+ 5)

aThe Pine and Aspen/Birch Forest Type Groups display error values too high
.to be displayed in this table.
DSee Appendix B for further description of development classes.
c Error expressed as a percent of the area estimate. The errors are high
due to small average estimates resulting from the few number of samples
(454 points) in the sample area. These values must be used with extreme caution
Table 9.

Area of timberland sampled in midcycle survey
by sample unit and forest type group (1986).
(In Thousands of Acres)

SAMPLE
UNIT3

SPRUCE/
FIR

SE
%b

WHITE/
RED PINE

EASTERN
NORTHERN
CENTRAL
WESTERN

1,633.6
2,466.5
2,866.2
630.9

(+12)
(+ 7)
(+ 4)
(+13)

1,063.1
123.8
352.0
255.7

TOTAL

7,597.2 (+ 0)

SE
%

(+17)
(+59)
(+31)
(±23)

1,794.5 (+ o)

HARDWOOD SE
TYPES0 %

TOTAL
AREA

(+10)
(+10)
(+11)
(+ 7)

4,787.4
4.236.6
4.572.6
2,204.8

6,409.7 (+ 0)

15,801.4

2,090.8
1.646.3
1.354.4
1,318.2

aSee figure 1. for map of sample units.
bError is expressed as a percent of the mean of the estimate.
cNorthern Hardwood and Aspen/Birch types have been combined.
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1/
Table 10.

Adequate!y regenerated

acreage in the Spruce/Fir types.
2/
BEST SEEDLINGS

ALL SEEDLINGS
SPECIES
GROUPS

NO
3/
4/ TOTAL
AREA
HARVEST
HARVEST

NO
HARVEST

HARVEST

TOTAL
AREA

FIR

88

Percent Area
89

88

75

Percent Area
78

76

SPRUCE

50

40

46

38

34

36

SPRUCE OR
FIR

92

92

92

83

81

82

OTHER
SOFTWOODS

25

30

27

22

22

22

ANY
SOFTWOODS

92

96

94

86

85

85

HARDWOODS

74

86

79

62

78

68

ANY
SPECIES

97

100

98

97

100

98

AREA TOTALS
45S2.8
(thousand acres)

3014.0

7606.8

4592.8

3014.0

7606.8

JVAdequate Regeneration is achieved when seedlings of a species or species
group are found on four or more of the 10 milacre subplots within a survey
pi ot.
2/Best seedlings are seedlings found to be free of defects and free to grow.
3/No evidence of harvesting on the plot within the past 20 years.
4-/Evidence of harvesting on the plot within the past 20 years.
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1/

Table 11.

Adequately regenerated

acreage in the Hardwood types.
2/
BEST SEEDLINGS

ALL SEEDLINGS
SPECIES
GROUPS

NO
3/
4/ TOTAL
AREA
HARVEST
HARVEST
Percent Area
68

NO
HARVEST

HARVEST

TOTAL
AREA

66

53

Percent Area
61

56

SPRUCE OR
FIR

64

AMY
SOFTWOODS

68

71

69

55

67

60

HARDWOODS

90

100

94

74

92

81

ANY
SPECIES

99

100

100

99

100

100

AREA TOTALS
3830.3
(thousand acres)

2567.5

6397.8

3830.3

2567.5

6397.8

JVAdequate Regeneration is achieved when seedlings of a species or species
group are found on four or more of the 10 milacre subplots within a survey
pi ot.
2/Best seedlings are seedlings found to be free of defects and free to grow.
3/No evidence of harvesting on the plot within the past 20 years.
^/Evidence of harvesting on the plot within the past 20 years.
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Table 12.

Adequately Regenerated

1/
acreage in All Other types.
2/
BEST s e e d l i n g s ;

ALL SEEDLINGS
SPECIES
GROUPS

NO
HARVEST

HARVEST

TOTAL
AREA

53

51

Percent Area
41

46

NO
3/
4/ TOTAL
AREA
HARVEST
HARVEST
Percent Area
50

SPRUCE OR
FIR

57

ANY
SOFTWOODS

66

70

68

58

61

59

HARDWOODS

98

80

89

88

78

83

ANY
SPECIES

98

100

99

98

100

99

AREA TOTALS
868.0
(thousand acres)

928.8

1796.8

868.0

928.8

1796.8

JVAdequate Regeneration is achieved when seedlings of a species or species
group are found on four or more of the 10 milacre subplots within a survey
pi ot.
2/Best seedlings are seedlings found to be free of defects and free to grow.
3/No evidence of harvesting on the plot within the past 20 years.
^•/Evidence of harvesting on the plot within the past 20 years.
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Table 13.

Percent o f Milacre Plots occupied by Species or species groups by harvest history on
Spruce/Fir types. "ALL" SEEDLINGS

NO HARVEST
SPECIES
GROUPS

PERCENT
OCCURRENCE

HARVEST

TOTAL AREA

PERCENT SE
AREA

PERCENT SE
AREA
%

Of
f0

PERCENT SE
AREA
%
12.0 (+21)
36.7 (+11)
51.3 (+9)

SPRUCE

0 - 30
40 - 70
80 - 100

49.8 (+13)
36.6 (+15)
13.6 (+27)

60.2 (+14)
34.1 (+20)
5.7 @ 0 )

53.9 (+9)
35.6 (+11)
10.5 (123)

SPRUCE OR 0 - 30
FIR
40 - 70

7.9 (+33)
23.9 (+19)
68.2 (+11)

8.5 (+39)
44.4 (+18)
47.1 (116)

8.2 (+25)
32.0 (+12)
59.8 (+8)

OTHER
0 - 30
SOFTWOODS 40 - 70
80 - 100

75.2 (+10)
16.4 (+24)
8.3 (+35)

69.5 (+13)
23.6 (+25)
6.9 (+48)

72.9 (+6)
19.3 (+16)
7.8 (128)

ANY
0 - 30
SOFTWOODS 40 - 70
80 - 100

7.5 (+35)
21.1 (+21)
71.4 (110)

4.2 (+50)
45.2 (+18)
50.6 (116)

6.2 (+28)
30.7 (+12)
63.2 (+7)

0 - 30
HARDWOODS 40 - 70
80 - 100

26.4 (+19)
35.2 (+16)
38.4 (+15)

13.7 (+31)
30.9 (+22)
55.4 (115)

21.4 (+16)
33.5 R 2 )
45.1 (19)

SPRUCE OR 0 - 30
FIR WITH 40 - 70
HARDWOODS 80 - 100

31.2 (+17)
44.8 (+14)
24.0 (+20)

28.1 (+21)
42.3 (+17)
29.6 (+25)

29.9 (+12)
43.8 (+10)
26.4 (+15)

ALL
SPECIES

2.6 (+52)
13.8 (+25)
83.7 (19)

0.4 (+100)
8.8 (+42)
90.8 (111)

1.7 (+48)
11.8 (+21)
86.5 (J5)

o
o

1

11.2 (+34)
45.3 (+18)
43.6 (+17)

rH

12.5 (+27)
31.1 (+17)
56.4 (112)

s

FIR

0 - 30
40 - 70
80 - 100

0 - 30
40 - 70
80 - 100

TOTAL ACRES
(thousands)

4592.8 (18 )

3014.0 (+10)

27

7606.8 (+4)

Table 14.

Percent o f Milacre Plots occupied by species or species groups by harvest h istory on
spruce/Fir types. "BEST" SEEDLINGS

NO HARVEST
SPECIES
GROUPS

PERCENT
OCCURRENCE

HARVEST
PERCENT SE
AREA
%

PERCENT SE
AREA
%

TOTAL AREA
PERCENT SE
AREA
%

FIR

0 - 30
40 - 70
80 - 100

24.7 (+19)
38.3 (+16)
37.0 (+15)

21.6 (+25)
48.3 (+17)
30.1 (±22)

23.5 (+14)
42.3 (+10)
34.2 (±11)

SPRUCE

0 - 30
40 - 70
80 - 100

62.4 (+12)
27.2 (+18)
10.4 (+33)

65.6 (+14)
31.4 (+21)
3.0 (±59)

63.7 (+14)
28.8 (+10)
7.5 (±11)

SPRUCE OR 0 - 30
FIR
40 - 70
80 - 100

17.0 (+23)
36.1 (+16)
47.0 (±13)

19.3 (+26)
45.1 (+17)
35.6 (±20)

17.9 (+17)
39.6 (+11)
42.5 (±10)

OTHER
0 - 30
SOFTWOODS 40 - 70
80 -• 100

77.6 (+10)
17.6 (+24)
4.7 @ 6 )

78.1 (+12)
15.9 (+30)
6.0 (±54)

77.8 (+€)
16.9 (+18)
5.3 (±34)

0 - 30
ANY
SOFTWOODS 40 - 70
80 -■ 100

14.3 (+26)
34.1 (+17)
51.6 (±12)

15.4 (+29)
46.4 (+18)
38.2 (±19)

14.8 (+18)
39.0 (+11)
46.3 (+?)

0 - 30
HARDWOODS 40 - 70
80 -■ 100

38.0 (+16)
40.3 (+15)
21.7 (±21)

22.2 (+24)
38.4 (+19)
35.6 (±19)

31.8 (+12)
39.5 (+10)
28.7 (±13)

SPRUCE OR 0 - 30
FIR WITH 40 - 70
HARDWOODS 80 -• 100

49.4 (+13)
39.4 (+15)
11.1 (±30)

46.8 (+16)
42.7 (+18)
10.4 @ 0 )

48.4 (+9)
40.7 (+10)
10.9 (±24)

ALL
SPECIES

2.6 (+52)
13.8 (+25)
83.7 (±9)

0.4 (+100)
8.8 (+42)
90.8 (±11)

1.7 (+48)
11.8 (+21)
86.5 (±>)

0 - 30
40 - 70
80 -■ 100

TOTAL ACRES
(thousands)

4592.8 (±7)

3014.0 (±10)

28

7606.8 (+4)

Table 15.

Percent o f Milacre Plots Occupied by Species or species groups by harvest history on
Hardwood types. "ALL" SEEDLINGS

NO HARVEST
SPECIES
GROUPS

PERCENT
OCCURRENCE

PERCENT SE
AREA
%

HARVEST
PERCENT SE
AREA
%

TOTAL AREA
PERCENT SE
AREA
%

FIR

0 - 30
40 - 70
80 - 100

42.4 (+16)
28.1 (+24)
23.5 (±22)

38.5 (+22)
30.6 (+24)
30.9 (±28)

40.9 (+12)
29.1 (+16)
30.0 (+16)

SPRUCE

0 - 30
40 - 70
80 - 100

82.8 (+11)
14.4 (+29)
2.8 (±100)

84.9 (+14)
7.4 (+43)
7.6 (±60)

83.7 (+63)
11.6 (+24)
4.7 (+52)

SPRUCE OR 0 - 30
FIR
40 - 70
80 - 100

35.7 (+18)
34.1 (+21)
30.2 (±22)

32.4 (+24)
30.6 (+24)
37.0 (±24)

34.4 (+13)
32.7 (+15)
32.9 Ei5)

OTHER
0 - 30
SOFTWOODS 40 - 70
80 - 100

88.1 (+9)
9.4 (+37)
2.5 (±83)

78.9 (+15)
16.0 (+37)
5.1 (±72)

84.4 (+6)
12.0 E25)
3.6 (±53)

0 - 30
ANY
SOFTWOODS 40 - 70
80 - 100

32.3 (+19)
32.4 (+21)
35.3 (±20)

29.0 (+26)
25.1 (+27)
45.9 (+21)

31.0 (+14)
29.5 (+16)
39.6 Ei3)

0 - 30
HARDWOODS 40 - 70
80 - 100

9.5 (+41)
23.0 (+23)
67.5 (±12)

0.5 (+100)
18.7 (+33)
80.8 (±15)

5.9 (+39)
21.3 (+18)
72.8 (±7)

SPRUCE OR 0 - 30
FIR WITH 40 - 70
HARDWOODS 80 - 100

44.8 (+16)
32.3 (+20)
22.9 (±26)

36.3 (+22)
33.1 (+24)
30.6 (±28)

41.4 (+12)
32.6 (+15)
26.0 (+18)

ALL
SPECIES

0.9 (+50)
17.1 (+26)
82.0 E n )

0.0 (+0)
9.2 (+52)
90.8 (±13)

0.5 (+60)
13.9 (+24)
85.5 (+6)

0 - 30
40 - 70
80 - 100

TOTAL ACRES
(thousands)

3830.3 (±9)

2567.5 (±12)

29

6397.8 (±5)

Table 16.

Percent o f Milacre Plots Occupied by Species or species groups by harvest history on
Hardwood types. "BEST" SEEDLINGS

NO HARVEST
SPECIES
GROUPS

PERCENT
OCCURRENCE

PERCENT SE
AREA
l

HARVEST
PERCENT SE
AREA
°io

TOTAL AREA
PERCENT SE
AREA
%

FIR

0 - 30
40 - 70
80 - 100

54.8 (+14)
26.7 (+24)
18.4 (+29)

44.8 (+20)
31.3 (+25)
23.8 (±33)

50.8 (+10)
28.6 (+17)
20.6 (±20)

SPRUCE

0 - 30
40 - 70
80 - 100

91.6 (+10)
5.6 (+49)
2.8 (+100)

90.5 (+13)
1.9 (+51)
7.6 (±60)

91.2 (+6)
4.1 (+41)
4.7 (±52)

SPRUCE OR 0 - 30
FIR
40 - 70
80 - 100

47.3 (+15)
31.5 (+21)
21.2 (±28)

38.5 (+22)
33.6 (+23)
27.8 (±30)

43.8 (+12)
32.4 (+15)
23.9 (±19)

OTHER
0 - 30
40
- 70
SOFTWOODS
80 - 100

90.2 (+9)
9.4 (+40)
0.4 (±71)

79.3 (+15)
17.6 (+35)
3.1 (±100)

85.8 (+6)
12.7 (+24)
1.5 (±83)

ANY
0 - 30
SOFTWOODS 40 - 70
80 - 100

45.3 (+15)
31.2 (+20)
23.5 (±27)

33.1 (+24)
30.5 (+23)
36.4 (±25)

40.4 (+12)
30.9 (+15)
28.7 (±16)

0 - 30
HARDWOODS 40 - 70
80 - 100

26.2 (+20)
29.8 (+21)
44.0 (±17)

8.2 (+32)
28.6 (+26)
63.2 (±18)

19.0 (+17)
29.3 (+16)
51,7 (±10)

SPRUCE OR 0 - 30
FIR WITH 40 - 70
HARDWOODS 80 - 100

63.9 (+12)
25.4 (+25)
10.7 (±39)

46.2 (+19)
33.2 (+25)
20.6 (±38)

56.8 (+9)
28.6 (+17)
14.7 (±26)

ALL
SPECIES

0.9 (+50)
17.1 (+26)
82.0 (±11)

0.0 (+0)
9.2 R32)
90.8 (±13)

0.5 (+50)
13.9 (+24)
85.5 (+6)

0 - 30
40 - 70
80 - 100

TOTAL ACRES
(thousands)

3830.3 (±9)

2567.5 (±12)

30

6397.8 (±5)

Table 17.

Percent o f Milacre Plots occupied by species or species groups by harvest history on
A ll Other types. "ALL" SEEDLINGS

NO HARVEST
SPECIES
GROUPS

PERCENT
OCCURRENCE

PERCENT SE
AREA
%

HARVEST
PERCENT SE
AREA
%

TOTAL AREA
PERCENT SE
AREA
%

FIR

0 - 30
40 - 70
80 - 100

43.1 (+32)
39.5 (+39)
17.5 (+51)

50.3 (+34)
36.1 (+39)
13.7 @ 0 )

46.8 (+22)
37.7 (+28)
15.5 (±38)

SPRUCE

0 - 30
40 - 70
80 - 100

72.7 (+17)
21.4 CÏ54)
5.9 (+100)

90.0 (+24)
10.0 (+56)
0.0 (±3)

81.7 (+14)
15.5 (+38)
2.8 (±100)

SPRUCE OR 0 - 30
FIR
40 - 70
80 - 100

43.1 (+32)
24.0 (+49)
32.9 (±41)

50.3 (+34)
31.6 (+44)
18.1 (±45)

46.8 (+22)
27.9 (+33)
25.3 (±30)

OTHER
0 - 30
SOFTWOODS 40 - 70
80 - 100

53.1 (+18)
30.0 (+42)
16.9 (+54)

59.4 (+32)
34.1 (+38)
6.5 (±86)

56.4 (+18)
32.1 (+28)
11.5 (+46)

ANY
0 - 30
SOFTWOODS 40 - 70
80 - 100

33.6 (+38)
28.5 (+42)
37.9 (±34)

30.1 (+50)
35.4 (+41)
34.5 (±33)

31.8 (+31)
32.1 (+29)
36.2 (±24)

0 - 30
HARDWOODS 40 - 70
80 - 100

1.9 (+71)
28.4 (+38)
69.7 (±22)

19.7 (+58)
32.9 (+44)
47.4 (±33)

11.1 (+53)
30.7 (+29)
58.2 (±18)

SPRUCE OR 0 - 30
FIR WITH 40 - 70
HARDWOODS 80 - 100

45.0 (+30)
45.9 (+36)
9.1 (+70)

64.3 (+30)
27.6 (+43)
8.1 (±76)

55.0 (+20)
36.5 (+27)
8.6 (±51)

ALL
SPECIES

1.9 (+71)
10.5 (+60)
87.6 (±19)

0.0 (+0)
24.5 (+48)
75.5 (±27)

0.9 (+71)
17.7 (+37)
81.4 (±15)

868.0 (±17)

928.8 (±22)

1796.8 (±13)

0 - 30
40 - 70
80 - 100

TOTAL ACRES
(thousands)

31

Table 18.

Percent o f Milacre Plots occupied by Species or species groups by harvest history on
A ll Other types. "BEST" SEEDLINGS

NO HARVEST
SPECIES
GROUPS

PERCENT
OCCURRENCE

PERCENT SE
AREA
%

HARVEST
PERCENT SE
AREA
%

TOTAL AREA
PERCENT SE
AREA
%

FIR

0 - 30
40 - 70
80 - 100

48.7 (+28)
35.7 (+43)
15.6 @ 6 )

59.4 (+30)
29.5 (+44)
11.1 (±70)

54.2 (+19)
32.5 (+31)
13.3 @ 3 )

SPRUCE

0 - 30
40 - 70
80 - 100

72.7 (+17)
27.3 (+48)
0.0 (±0)

90.0 (+24)
10.0 (+56)
0.0 (±0)

81.7 (+14)
18.3 (+38)
0.0 (IP)

SPRUCE OR 0 - 3 0
FIR
40 - 70
80 - 100

48.7 (+28)
35.7 (+43)
15.6 @ 6 )

59.4 (+30)
29.5 (+44)
11.1 (±70)

54.2 (+19)
32.5 (+31)
13.3 (+43)

OTHER
0 - 30
SOFTWOODS 40 - 70
80 - 100

58.1 (+18)
41.9 (+36)
0.0 (10)

60.5 (+32)
34.0 (+38)
5.5 (±100)

59.4 (+17)
37.8 (+25)
2.8 (±100)

0-30
ANY
SOFTWOODS 40-70
80 - 100

42.3 (+21)
22.9 (+50)
34.8 (140)

39.2 (+41)
38.1 (+38)
22.7 (±42)

40.7 (+25)
30.8 (+30)
28.5 (±28)

0 - 30
HARDWOODS 40 - 70
80 - 100

11.9 (+44)
46.0 (+33)
42.1 (±38)

21.9 (+52)
40.9 (+38)
37.2 (140)

17.1 (+38)
43.4 (+24)
39.5 (±27)

SPRUCE OR 0 - 3 0
FIR WITH 40 - 70
HARDWOODS 80 - 100

72.8 (+18)
21.2 (+50)
6.0 (±100)

82.0 (+25)
18.0 (+44)
0.0 (+p)

77.6 (+14)
19.6 (+33)
2.9 (±100)

ALL
SPECIES

1.9 (+71)
10.5 (+60)
87.6 (±19)

0.0 (+0)
24.5 (+48)
75.5 (±27)

0.9 (+71)
17.7 (+37)
81.4 (±15)

868.0 (±17)

928.8 (±22)

1796.8 (±13)

0 - 30
40 - 70
80 - 100

TOTAL ACRES
(thousands)
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Figure 1.

Sample units of the
1986 Midcycle Survey.
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BALSAM FIR

ALL SPRUCES

OTHER SOFTWOODS

ALL HARDWOODS

DIAMETER CLASS

DIAMETER CLASS

Figure 3.

Gross volume and standard error bars for all live
trees by diameter class and species group. (Within
each diameter class the left hand bars represent
estimates for 1980; the right hand bars represent
estimates for 1986.)

35

ALL SPRUCE (1986)

ALL SOFTVOODS (1986)

73.51

BALSAM FIR (1986)

ALL HARDWOODS (1986)

58.8*

OTHER SOFTWOODS (1986)

Alb SPECIES (1986)

88.8*

Figure 4.

Merchantability by gross volume for all trees
5.0 inches in diameter or larger.
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Figure 5.

ALL HARDWOODS

Gross volume and standard error bars for all live
trees by forest type group and species group.
(Within each forest type group the left hand bars
represent estimates for 1980; the right hand bars
represent estimates for 1986.)
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M3croc

noon

ALL SPRUCES

Figure 6.

Gross volume and standard error bars for all live
trees by sample unit and species group. (Within each
sample unit the left hand bars represent estimates
for 1980; the right hand bars represent estimates
for 1986.)
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Figure 7.

Gross board foot volume and standard error bars for
all live trees by diameter class and species group.
(Within each diameter class the left hand bars represent
estimates for 1980; the right hand bars represent
estimates for 1986.)
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ALL SPRUCES

BALSAM FIR

ALL HARDWOODS

OTHER SOFTWOODS

Figure 8.

Number of trees and standard error bars for all live
trees 5.0 inches in diameter and larger by diameter
class and species group. (Within each diameter class
the left hand bars represent estimates for 1980; the
right hand bars represent estimates for 1986.)
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Figure 9.

Number of trees and standard error bars for all live
trees 1.0 - 4.9 inches in diameter, by diameter class
and species group. (Within each diameter class the
left hand bars represent estimates for 1980; the right
hand bars represent estimates for 1986.)
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Figure 10.

Components of change in volume of all trees alive in the 1980 U. S. Forest Service survey.
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Figure 11.

Area of timberland by major forest type and development
class.
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igure 14.

Stocking of species groups by seedling category for spruce/fir,
hardwood, and a ll other types.
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APPENDIX A
TREE SPECIES SAMPLED
Common Name

Scientific Name

Softwoods
balsam fir
larch
tamarac
white spruce
black spruce
red spine
eastern white pine
pitch pine
northern white-cedar
eastern hemlock

Abies balsamea
Larix sp.
Larix 1aricina
Picea glauca
P. mariana
Pinus resi nosa
P. strobus
P. rigida
Thuja occidental is
Tsuga candensis

Hardwoods
striped maple
red maple
silver maple
sugar maple
mountain maple
serviceberry
yellow birch
paper birch
gray birch
American hornbeam
hawthorn
shabgark hickory
American beech
white ash
black ash
green ash
appl e
domestic apple
eastern hophornbeam
balsam poplar
eastern coottonwood
bigtooth aspen
quaking aspen
pin cherry
black cherry
chokecherry
white ash
black locust
northern red oak
willow
black willow
American mountain-ash
American basswood
American elm

Acer pensylvanicum
A. rubrum
A. saccharinum
A. saccharum
A. spicatum
Amelanchier sp.
Betula alleghaniensis
papyri fera
B. populifolia
Carpinus carolineana
Crataegus sp.
Carya ovata
Fagus grandi folia
Fraxinus americana
F. nigra
F, pennsylvanica
Mai us sp.
M. sylvestris
Ostrya virginiana
Populus bal sami fera
P. deltoides
P. grandidenta
P. tremuloides
Prunus pensylvanica
P. serotina
P. virginiana
Quercus alba
Robinia pseudocacia
Quercus rubra
Salix sp.
S. nigra
Sorbus americana
Til ia americana
Ulmus americana
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Appendix B
GLOSSARY
Accretion. The estimated growth on live trees that were measured during
the previous inventory.
It does not include the growth on trees that
were cut during the period, nor those trees that died.
Board foot. A unit of lumber measurement 1 foot long, 1 foot wide, and
1 inch thick, or its equivalent.
Cull tree. A tree that will not qulify for pulpwood because it contains
50% or more rot.
Development class.
That stage of development which the forest stand
currently is in expressed as a single or multi-story stand, by height
class categories.
Single-Story Stand: Majority height of the vegetation
Upper Story

Lower Story

101-241
25'-391
2 5 1-391
4 0 ’+
40' +
40' +

1 1-9 '
I '-91
10'-24'
I I'-9 1
101-241
25 1-391

Diameter at breast height (dbh). The diameter outside bark of a stand
ing tree measured at 4-1/2 feet above the ground.
Forest land. Land that is at least 10 percent stocked with trees of any
size, or that formerly had such tree cover and is not currently
developed for nonforest use.
The minimum area for classification of
forest land is 1 acre.
Forest type. A classification of forest land by species that form a
plurality of live tree basal area stocking.
Forest-type group.
A combination of forest types that share closely
associated species or site requirements. The many forest types in Maine
were combined into the following major forest-type groups (the descrip
tions apply to forests in Maine):
a. White/red pine -- forests in which white pine, hemlock, or red
pine, singly or in combination, make up a plurality of the stocking;
common associates include red maple, red spruce, balsam fir, northern
red oak, paper birch and aspen.
b.
Spruce/fir -cedar, balsam fir, white
combination, make up a
include paper birch, red
and sugar maple.

forests in which red spruce, northern white
spruce, black spruce, or tamarack, singly or in
plurality of the stocking; common associates
maple, aspen, white pine, hemlock, yellow birch
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c.
Northern hardwoods -- forests in which sugar maple, beech,
yellow birch, red maple (when associated with northern hardwoods), pin
cherry, or black cherry, singly or in combination, make up a plurality
of the stocking; common associates include balsam fir, red spruce, paper
birch, hemlock, white ash, aspen, and white pine.
d. Aspen/birch (other) -- forests in which aspen, paper birch, or
gray birch, singly or in combination, make up a plurality of the stock
ing; common associates include balsam fir, red maple, red spruce, white
spruce, and white pine.
Gross growth.
Hardwoods.

The sum of accretion and ingrowth.

Dicotyledonous trees, usually broad-leaved and deciduous.

Ingrowth : The estimated volume of growing-stock trees that grew enough
to cross the 5.0 inch dbh threshold during the period between inven
tories .
International 1/4-inch rule. A log rule, or formula, for estimating the
board-foot volume of logs. The mathematical formula is:
V= (0.22D2 - 0.71D)(0.904762)
for 4-foot sections where D = diameter inside bark at the small end of
the section.
This rule is used as the USDA Forest Service Standard Log
rule in the eastern United States.
Live tree.

A tree that was alive at the time of measurement.*
1

Merchantability class: Classification of the sample tree into one of
the following classifications:
1.

Live tree, sound, sawlog or sawlog potential. Must have at
least 8 feet in length with no apparent defect in that length
for a sawlog.

2.

Live tree, rough and/or partially rotten, butt less than 8' in
length. Will qualify as pulpwood. Have less than 50% cubic
feet volume of rot.

3.

Live tree, cull; will not qulify for pulpwood because the tree
contains 50% or greater cubic feet volume of rot.

4.

Dead tree.

Mortality. The estimated volume of live trees at the previous inventory
that died from natural causes before the current inventory.
Net change. The difference between the current and previous inventory
estimates of growing-stock volume.
Components of net change are
ingrowth plus accretion minus mortality minus removals.
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Net growth. The change, resulting from natural causes, in growing-stock
volume during the period between surveys.
Components of net growth are
ingrowth plus accretion minus mortality.
Nonforest land. Land formerly forested but now in nonforest use such as
cropland, pasture, residential areas, and highways.
Other softwoods. All softwood species other than spruce and fir; predominantly white pine, hemlock, and cedar.
Piot. The entire area measured at a given location including the fixed
radius and prism points, the visual acre, and the reproduction points.
Removals.
The volume harvested or killed in logging, cultural oper
ations -- such as timber stand improvement -- or land clearing, and also
the volume neither harvested nor killed but growing on land which was
reclassified from timberland to noncommercial forest land during the
period between surveys.
Rough and rotten tree. Trees which will qualify as pulpwood (less than
50% rot), but will not qualify as a sawtimber tree.
Sample unit. A group of counties within Maine that is large enough to
provide an adequate sample that will yield statistically reliable
estimates of timberland area, volume, and components of change.
There
are four sample units in Maine. (See Figure 1)
Sampling error. A measure of the reliability of an estimate, expressed
as a percentage of the estimate.
The sampling errors given in this
report correspond to one standard deviation, and are calculated as the
square root of the variance, divided by the estimate, and multiplied by
100

.

Sawtimber trees. jLive trees of commercial species at least 9.0 inches
dbh for softwoods or 11.0 inches for hardwoods, containing at least one
8 foot sawlog.
Sawtimber volume. Net volume in board feet, by International 1/4-inch
rule, of sawlogs in sawtimber trees.
Net volume equals gross volume
less deductions for rot, sweep, and other defects that affect use for
lumber.
Softwoods. Coniferous
seal eli ke 1eaves.

trees, usually evergreen and having needles or

Stand-size class.
A classification of forest land based on the size
class (that is, seedlings, saplings, poletimber, or sawtimber) of all
1 ive trees in the area.
Standard cord. A unit of measure for stacked bolts of wood, encompas
sing 128 cubic feet of wood, bark, and air space.
Fuelwood cord
estimates can be derived from cubic-foot estimates of growing stock by
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applying an average factor of 80 cubic feet of solid wood per cord. For
pulpwood, a conversion of 85 cubic feet of solid wood per cord is used
because pulpwood is more uniform.
Stocking. The degree of occupancy of land by trees, measured by basal
area and/or number of trees in a stand compared to the basal area and/or
number of trees required to fully use the growth potential of the land
(or the stocking standard).
In the eastern United States this standard
is 75 square feet of basal area per acre for trees 5.0 inches dbh and
larger, or its equivalent in numbers of trees per acre for seedlings and
sa piings.
Two categories of stocking are used in this report: all live trees and
growing-stock trees.
The relationships between the classes and the
percentage of the stocking standard are; nonstocked = 0 to 15, pooorly
stocked = 16 to 59, moderately stocked = 60 to 99, fully stocked = 100
to 129, and overstocked - 130 to 160.
Stump. The main stem of a tree from ground level to 1 foot above ground
level , including the wood and bark.
Timber!and.
Forest land producing or capable of producing crops of
industrial wood (more than 20 cubic feet per acre per year) and not
withdrawn from timber utilization.
Formerly known as commercial forest
1and.
Timber products.
Roundwood (round timber) products and manufacturing
pland byproducts harvested from growing-stock trees on timberland; from
other source, such as cull trees, salvable dead trees, limbs, tops and
saplings; and from trees on noncommercial forest and nonforest laands.
Timber removals.
The growing-stock or sawtimber volumes of trees
removed from the innventory for roundwood products, plus logging
residues, volume destroyed during land clearing, and volume of standing
trees on land that was reclassified from timberland to noncommercial
forest land.
Top. The wood and bark of a tree above the merchantable height (or
above the point on the stem 4.0 inches in diameter outside bark).
It
generally includes the uppermost stem, branches, and twigs of the tree,
but not the foliage.
Tree class. A classification of the quality or condition of trees for
sawlog production.
Tree class for sawtimber trees is based on their
present condition.
Tree class for poletimber trees is a prospective
determination -- a forecast of their potential quality when they reach
sawtimber size (11.0 inches dbh for hardwoods, 9.0 inches dbh for
softwoods).
Trees. Woody plants that have wel1-developed stems and are usually more
than 12 feet in height at maturity.
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Unproductive forest land. Forest land that is incapable of producing 20
cubic feet per acre per year of industrial wood under natural con
ditions, because of adverse site conditions.
Upper-stem portion. That part of the main stem or fork of a sawtimber
tree above the sawlog top to a diameter of 4.0 inches outside bark or to
the point where the main stem or fork breaks into limbs.
Urban forest land. Noncommercial forest land within urban areas that is
completely surrounded
by urban development
(not parks), whether
commercial, industrial, or residential.
Volume suitable for pulpwood.
The sound
excluded) of growing-stock and rough trees.
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